Alcohol dependence is a common chronic disorder precipitated by the complex interaction between biological, genetic and environmental risk factors. Recent studies have demonstrated that polymorphisms of the gene encoding the GABA A receptor α 2 subunit (GABRA2) are associated with alcohol dependence in different populations of European ancestry. As aggression often occurs in the context of alcohol dependence, the aim of this study was to examine the allelic and haplotypic association of GABRA2 gene with alcohol dependence and related aggressive behavior in subjects of Eastern European (Croatian) origin. Genotyping of the 3 single nucleotide polymorphisms (SNPs) across the GABRA2 gene (rs567926, rs279858 and rs9291283) was performed in patients with alcohol dependence (N = 654) and healthy control subjects (N = 574). Alcohol-dependent participants were additionally subdivided according to the presence/absence of aggressive behavior and type of alcohol dependence according to the Cloninger's classification. The association of rs279858 with alcohol dependence yielded nominal significance level. Haplotype analysis revealed a high degree of linkage disequilibrium (LD) for rs567926 and rs279858, but not for rs9291283 polymorphism in the GABRA2 gene. In patients with alcohol dependence, the A-C (rs567926 and rs279858) haplotype carriers were more likely to demonstrate aggressive behavior. The same haplotype (present only in 1.6% of all subjects) was significantly more often present in patients with a combination of early onset alcohol abuse and aggression, corresponding to the Cloninger's type II alcoholism subgroup. These findings support the involvement of GABRA2 gene in alcohol dependence-related aggressive behavior.
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Introduction
Alcohol dependence is a highly prevalent chronic disorder associated with a wide range of physical, mental, social, functional, legal and economic consequences. This complex disease, precipitated by the interaction between biological, genetic and environmental risk factors, is heterogeneous in its etiology and phenotype characteristics, such as the age of onset, drinking behavior, as well as comorbid disorders (Köhnke, 2008) . The findings that alcoholism shows no classic pattern of inheritance, and that alcohol affects various targets in the brain, suggest that genetic vulnerability to alcoholism is likely to be due to multiple contributing genes encoding proteins in many neurotransmitter systems and signal transduction pathways (Enoch, 2008) . GABA A receptors, the major inhibitory neurotransmitter receptors in the brain (Korpi et al., 2002) , are implicated in the acute and chronic effects of alcohol, including sedation, anxiolysis, lack of motor coordination, ethanol preference, tolerance, dependence and withdrawal (Kumar et al., 2009) .
Genomewide linkage studies suggest that several GABA A receptor gene clusters might influence the susceptibility for alcohol dependence, including the cluster of GABA A receptor subunit genes (α 2 , α 4 , β 1 , γ 1 ) located on chromosome 4p13-12 (Reich et al., 1998) . Different studies demonstrated that various polymorphisms in the genes encoding GABA A receptor subunits are associated with alcoholism in different populations of European ancestry (Covault et al., 2004; Enoch et al., 2006; Lappalainen et al., 2005; Li et al., 2014; Sander et al., 1999; Soyka et al., 2008) . However, recent findings suggest that the association of alcohol dependence with markers and haplotypes in the middle and 3′ region of the GABRA2 gene might also be due to the linkage disequilibrium (LD) with risk-related variants in the adjacent GABRG1 gene (Covault et al., 2008; Drgon et al., 2006 
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